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Abstract
Background: This study investigated the level of fear of smok-
ing-related harms for teenagers of different gender, different levels
of smoking behaviour, and difference in smoking levels of friends
and family members, as influenced by warning graphic images on
cigarette packs. The study also compared levels of this fear in cat-
egories based on participants’ perception (e.g., scarier or less scary
images). 
Design and Methods: The sample group was 353 undergradu-
ate students at King Mongkut’s University of Technology
Thonburi in Bangkok, Thailand. Questionnaires containing 21
warning graphic images, aimed at measuring levels of fear of
smoking-related harms, were conducted. Both descriptive statis-
tics and inferential statistics, such as independent and dependent t-
test, were used to analyse the data. 
Results: The results showed that warning graphic images
exhibiting patients suffering from cancers (e.g., lung cancer or
laryngeal cancer) and images of damaged body parts were per-
ceived as the scariest warning images. In contrast, images that did
not illustrate serious disease suffered by smokers were perceived
as the least scary images. The scariest images generated a signifi-
cant higher level of fear of smoking-related harms than the least
scary images. In addition, non-smoking participants were more
sensitive to scary warning images than smoking participants. It
was also found that the level of fear of smoking-related harms was
significantly based on individual cognitive judgment, and it was
not affected by the influence of social groups such as friends and
family members. 
Conclusions: Developing effective warning graphic images
could directly contribute to individuals’ perceived health risks and
danger associated with smoking. 
Introduction
Tobacco utilization has been ranked as the third cause of death
in the world. Frequent inhalation of cigarette smoke toxicants
potentially causes both short-term and long-term serious health
effects. In the short run, the smoker could have overall diminished
health status, particularly being susceptibility to acute illnesses
and respiratory symptoms. For the long-term health effects, the
smoker might experience diseases that are the major causes of
death such as coronary heart disease, cancer, and chronic obstruc-
tive pulmonary disease, or COPD.1 The World Health
Organization2 reported that smoking potentially could cause
diverse diseases, including 10 types of cancer, respiratory dis-
eases, and 18 additional, relevant diseases. In Thailand, the num-
ber of smokers aging over 15 years old is 10.7 million people or
19.1% of total population with the age over 15 years old.3 Though,
this number is slightly decreasing compared to other previous
years, the number of teenage smokers is increasing, approximately
0.3%.3 In 2018, the smokers smoked approximately 10 cigarettes
per day, and the mean age at initiation of smoking in Thailand was
18.1 years old. 
Health warning labels on cigarette packs became an important
platform for communicating with smokers and the general public.4
For instance, a person who smokes one cigarette pack per day will
see warning labels more than 7,000 times per year. In other words,
the health warning label is an effective communication channel
that is widely and easily accessed by smokers.5 Specifically, using
warning graphic images together with warning statements present-
ing potential health impacts was shown to be more effective than
using images or statements separately.6-9
The guidelines for placing health warning graphic labels on
cigarette packs were issued in the Article No. 11 of the WHO
Framework Convention on Tobacco Control (WHO FCTC). This
act stipulated that cigarette packaging must have warning graphic
labels illustrating health risks and potential health effects caused
by smoking. The graphic labels could be in the form of an image
or a symbol. In addition, a list of compounds found in tobacco and
cigarette smoke had to be disclosed to the public. Also, the warn-
ing labels had to cover at least 30% of the front and back of the
cigarette pack, and if possible, cover 50% or more.10 Moreover,
guidelines for the design of cigarette packs, such as the contents
and positions of graphic images, were also stipulated. Currently,
there are 180 countries which have ratified this convention.11
Consequently, cigarette packs produced in these countries have
warning graphic labels about potential health impacts caused by
Significance for public health
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smoking, although the position and content of the labels vary. In
2001, Canada became the first country to implement the use of
warning graphic labels on cigarette packs, and the label was 50%
of the total area of the pack. This was larger than the labels used in
more than 30 countries that ratified the WHO’s convention.12,13 In
Uruguay, the size of the label was required by law to cover 80% of
the front and back of the cigarette pack. Additionally, many other
countries worldwide have increased the size of the warning label
on principal display areas. 
Thailand is not an exception to this trend. Currently, the size of
the warning label on cigarette packs in Thailand is 85% of the front
and back of the packs.14 These warning graphic images and state-
ments play an important role in educating smokers or potential
smokers about cigarettes. Communicating this information could
help enhance health awareness and the perception of the danger
caused by smoking.15 Diverse warning images have been
employed to communicate with the public. However, studies on
the effectiveness of these warning images are limited. It is still
unclear whether these images could generate people’s fear-related
emotion and could encourage people to avoid smoking behaviour. 
To thoroughly understand the effectiveness of smoking warn-
ing images for enhancing target groups’ awareness and positively
changing smokers’ behaviours, particularly among youths, this
study investigated the level of fear-related emotions about adverse
consequences of smoking as influenced by warning graphic labels
on cigarette packs. The results of this study could provide implica-
tions for improving smoking warning images on cigarette packs to
increase the effectiveness of images that potentially enhance
awareness and change smoking behaviours of teenagers.
Research objectives
This research contains 3 research objectives as follows:
i. To investigate late-teenagers’ perception of smoking warning
images in terms of the scariness of warning images.
ii. To investigate how smoking warning images which are per-
ceived as the scariest images and the least scary images con-
tribute to late-teenagers’ feeling of fear of smoking-related
harms. 
iii. To investigate whether levels of fear of smoking-related harms,
generated from smoking warning images, are influenced by
late-teenagers’ social and behavioural characteristics including
genders, levels of engagement in smoking behaviour, and
smoking levels of friends and family members.
Literature review
Fear of smoking-related harms
Fear can be defined as an emotion experienced from a serious
and personally relevant threat.16 Engelbrecht17 stated that fear is a
chain reaction in the brain that is caused by a stressful stimulus and
consequently contribute to the release of chemicals that result in a
fast breathing, racing heart and energized muscles, among other
things, also known as the fight-or-flight response. In another word,
fear can be defined as an unpleasant feeling which is a result of
perceived risk or danger. Perceived risk can be real or imaginary.18
In short, fear is a negative emotion caused by an individual’s per-
ceived threat and danger. According to Dual-process information
processing theory, fear, a kind of negative emotion, potentially
enhance individuals’ desired and appropriate responses to health
warning.19,20 Many experimental studies in the field of health com-
munication also concluded that negative affective reactions pro-
voked by health warnings cued further warning information pro-
cessing21 and finally contributed to one’s decision to permanently
quit smoking behaviours.20,22 Borgatta and Evans23 indicated that
individuals having a greater level of fear would be more motivated
to adopt anti-smoking attitudes. Similarly, the study of Sutton24
revealed a positive relationship between fear and one’s acceptance
of recommended response behaviour. It can be stated that fear is a
driver of behavioural change. In this way, pictorial health warnings
on tobacco packaging have been used as a tool to enhance people’s
feeling of fear and promote negative attitudes toward smoking,
motivation to quit smoking behaviour.6. The study of Cho et al.25
revealed that smokers who had stronger negative emotions (e.g.,
fear, worry, and disgust) tended to make more quitting attempts at
follow-up than those who had lower negative emotions. Smokers’
attention to smoking warnings and behavioural responses to
images mediated this relationship.
Roles of smoking warning labels in generating fear-related
emotion and promoting health awareness
Many studies have been conducted to investigate the influence
of warning graphic labels on smoker’s attitudes toward health and
quitting behaviours. Those studies conducted both in Thailand and
other countries have demonstrated that warning images could help
promote smokers’ participation in quitting behaviour.26-31 Warning
images also helped enhance smokers’ health awareness, causing
them to smoke less than they had previously.26,27 Warning images
induced negative emotions, such as fear or disgust. Smokers who
had intense fear-related emotions tried to quit smoking or tried to
smoke less.28,29 Some people avoided cigarette packs due to get-
ting negative feelings when seeing the warning images.30 Morgan
et al.31 added warning images could also foster conversations
about adverse impacts of smoking behaviours and could finally
lead to quit attempts. 
One study investigated the influence of six types of warning
images on people’s perceived risks associated with smoking
behaviour.32 The results revealed that non-smoking participants
reported high perceived health risks associated with smoking
behaviours when seeing all six types of warning images. Another
study revealed that most smoking and non-smoking participants
believed that warning images and statements had some effect on
their feelings in terms of motivation to quit smoking or of feeling
scared of smoking.33
According to the study of Action on Smoking and Health
Foundation,34 it was found that 30% of teenage smoking partici-
pants had a deterred desire to smoke due to seeing warning graphic
labels on cigarette packs. Approximately 42% of non-smoking par-
ticipants reported not wanting to try smoking after seeing warning
graphic labels on cigarette packs. More than 30% reported gaining
more knowledge about cigarettes from smoking warning labels.34
Another relevant study demonstrated that two of three could mem-
orized characteristics of warning images, after seeing those
images.35 In addition, an image showing a person suffering from
laryngeal cancer was the most powerful image that made partici-
pants wanted to quit smoking behaviour or deterred desire to try
smoking. Meanwhile, an image showing cigarette smoke caused
less motivation among participants to quit smoking.
Approximately 50 % of participants thought they were equally
likely to suffer from a possible disease caused by smoking and not
suffer any disease. Approximately 70% reported that warning
images had a high level of influence on the decision to quit smok-
ing, and approximately 50% of smokers reported that the images
made them want to quit smoking.35 Another study investigated the
influence of each type of warning image on risk perception.36
Images relating to cancer patients, such as a chest X-ray of a life-
long smoker or a laryngectomy, contributed to the highest level of
perceived risks and feelings of danger associated with cigarettes.
Additionally, most people perceived these types of images as the
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scariest labels and most well-recognized images. These findings
corresponded to the study conducted by Tobacco Control Research
and Knowledge Management Centre,37 which revealed that an
image exhibiting cigarette smoke causing lung cancer had the most
powerful influence on participants’ decision to avoid smoking
behaviour. A previous study38 indicated three factors contributing
to the smoking behaviour of teenagers. These factors are demo-
graphic characteristics (e.g., gender, age, and place of origin), per-
sonal factors (e.g., social norms and social influence generated
from smoking behaviour of friends or family members), and envi-
ronmental factors (e.g., the environment in which people easily
access cigarettes or the location of shops selling cigarettes). Of
these factors, gender was one of important issues. Male teenagers
had a more positive attitude toward smoking behaviour than
female teenagers.39,40 In addition, male teenagers with low self-
esteem tended to engage in smoking behaviour more than female
teenagers with low self-esteem, whereas there was a significant
difference in the level of smoking behaviours between male and
female teenagers with high self-esteem.41 Social norms also influ-
enced male and female teenagers’ decisions to engage in smoking
behaviour; female smokers were more negatively perceived by the
public.42 Social expectations regarding the ways males and
females should behave are different and, therefore, affect the deci-
sion to partake in smoking behaviours for each gender. 
Social influence generated from friends and family members is
also powerful when promoting smoking behaviour. A previous
study found that friends and family members’ attitudes toward
smoking could predict smoking initiation among teenagers.43 The
attitudes towards cigarettes and smoking behaviours of people sur-
rounding teenagers could predict teenagers’ motivation to smoke
as well.
The use of smoking warning labels in Thailand
In Thailand, the Ministry of Public Health is authorized to
issue relevant regulations for cigarette packaging and labelling. In
2004, the Ministry of Public Health Notice announced rules, pro-
cedures, and conditions for the display of images, warning state-
ments about dangers, and contact channels on cigarette labels.44
Consequently, the following six types of images were used as
warning labels: 1) images illustrating smoking causing suffering
until death due to emphysema, 2) images illustrating smoking
causing lung cancer, 3) images illustrating smoking causing sexual
dysfunction, 4) images illustrating smoking causing halitosis, 5)
images illustrating smoking killing people, and 6) images illustrat-
ing smoking hurting kids (Figure 1). Additionally, the warning
images were required to cover 50% of the front and back of
cigarette packs.45
In 2007, more warning images were added, increasing the
types of images from six to nine (Figure 2).46 Those nine images
included 1) images illustrating that smoking causes death due to
pulmonary emphysema, 2) images illustrating that smoking causes
halitosis, 3) images illustrating that smoking causes lung cancer, 4)
images illustrating that smoking causes rupturing of blood vessels
in the brain, 5) images illustrating that smoking causes oral cancer,
6) images illustrating that smoking hurts beloved person, 7) images
illustrating that smoking behaviours can kill person, 8) images
illustrating that smoking causes larynx cancer, and 9) images illus-
trating that smoking causes heart attack and death (Figure 2).47
In 2009, the warning images were increased from nine to 10
types of images (Figure 3). The size of the warning images was
required to cover 55% of the front and back of the cigarette
packs.48 In addition, the images were required to provide the phone
number of the National Centre for Promoting Smoking Cessation.
The statement “smoking can kill you,” which was previously
required on cigarette packs, was changed to “smoking causes
deaths due to heart attack.” In 2013, the warning image size
required by regulation was changed from 55% to 85% of the total
display area of cigarette packs, and the inclusion of the phone
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number was also implemented on cigarette advertisements.49
Through this change in regulation, Thailand became the country
requiring the biggest size of warning images in the world. Ten
types of warning images were used on cigarette packs (Figure 4).50
In comparison with images used in 2009, several changes were
made. The image illustrating that smoking kills beloved person
was replaced with the one presenting smoking hurts beloved per-
son such as family members or friends. The image illustrating that
smoking causes cerebral ischemia was replaced with an image
illustrating that smoking causes cerebrovascular accidents. The
image illustrating that smoking causes deaths due to pulmonary
emphysema was replaced with the one presenting smoking as
causing suffering, until death, from emphysema. More images
were added, including the images presenting smoking causing
death among kids and smoking causing sexual dysfunction.
Changes were also implemented in some images, including the
image presenting smoking causing heart attack and the images
illustrating that smoking causes oral and lung cancers. These
changes in size, image, and statement were implemented over time
so that smokers would not become accustomed to the images.
When the smokers became accustomed to warning images, their
fear-related emotions were not as high, thereby minimizing the
effectiveness of the smoking warning labels.39,40
Conceptual framework and hypotheses
This study first investigated the perception of smoking warn-
ing images by late-teenagers in terms of the scariness of warning
images. Smoking warning images used in this study would be
divided into 2 categories (including the scariest warning images
and the least scary images) based on participants’ judgment. Then,
the study examined whether these 2 categories of warning images
contributed to a different degree of fear of smoking-related harms.
In addition, this study also investigated whether gender, current
smoking behaviours, and family and friends’ smoking behaviours
would affect feelings of fear of smoking-related harms when late-
teenagers saw different levels of scariness in smoking warning
images. 
The independent variables were scariness of smoking warning
images, gender, current smoking behaviours, and smoking
behaviours of friends and family members, while the level of fear
of smoking-related harms was the dependent variable. Smoking
warning images that were investigated by this study included the
images placed on cigarette packs in Thailand during 2005 to 2013.
Four sets of images were developed by the Ministry of Public
Health in Thailand during this time. The conceptual framework of
this study is shown in Figure 5.51 This model was developed form
relevant literatures. First, the model exhibited that scariness of
smoking warning images positively affects students’ perceived fear
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of smoking-related harms.35-37 Second, social factors and smoking
behaviours could have a significant effect on students’ perceived
fear of smoking-related harms. Those factors are such as gender,38-
40 level of smoking,52,53 family members’ level of smoking,43
friends’ level of smoking.43 The research hypotheses of this study
were as follows: 
i. Smoking warning images that were perceived as more grue-
some or scary contributed to a higher level of fear of smoking-
related harms than smoking warning images that were per-
ceived as less gruesome or scary. 
ii. Late-teenagers who had different social and behavioural char-
acteristics (e.g., gender, level of engagement in smoking
behaviour, and friends and family members’ level of engage-
ment in smoking behaviour) exhibited different levels of fear-
related emotions when seeing each type of smoking warning
images, such as scarier and less scary images.
Research methods
Participants and data collection
Participants in this study were undergraduate students at King
Mongkut’s University of Technology Thonburi in Bangkok,
Thailand, who were enrolled in the academic year of 2016-2017,
and registered in a social sciences course. In the academic year of
2016-2017, there were 1,008 students registering in a social sci-
ences course. The size of the sampling population was calculated
based on the Yamane formula with a 95% confidence level.54 The
results showed that 286 participants were required. A simple ran-
dom sampling method was applied to select the participants. In the
selection of participants, 500 students were invited, and 353 stu-
dents or approximately 70% decided to participate in this study.
Before the data collection, the students were informed about the
research objectives, their roles in this study, and their rights as
research participants. Explanations were provided that their given
data would be used in this study only, and there were no potential
negative effects caused by the participation in this study. In addi-
tion, all students also understood that their decision to participate
or not would not affect their academic performance evaluation and
that they could withdraw from the participation at any time. In pre-
senting the results of this study, no one could identify the partici-
pants and their personal information. Instead, the total results of
the study would be presented. For the data collection, the students
could freely answer questionnaires without teachers’ interference.
The surveys were conducted during January 2017 to May 2017.
                            Article










                            [Journal of Public Health Research 2021; 10:1912]                                              [page 19]
                                                                                                    Article
Figure 4. Warning images used in 2013. Source: Isranews Agency [Internet] [51].
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Research tool 
This study intended to investigate participants’ perceived scari-
ness of warning image, and perceived fear of smoking-related
harm generated from each warning image. Then, the study com-
pared levels of fear for late-teenagers among different genders,
levels of engagement in smoking behaviour, and smoking levels of
friends and family members. Questionnaires were used as the
research tool. The questionnaires were divided into two parts. The
first part aimed at gaining general information about participants,
and the second part aimed to measure participants’ perception of
smoking warning images in terms of the scariness of each warning
image, and the level of fear-related emotion influenced by each
smoking warning image. Figure 6 presents warning images which
have been used to communicate with the public about adverse
impacts of cigarettes.55 All of these images were included for the
analysis in this study.
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In measuring levels of scariness, and fear of smoking-related
harms generated from seeing each image, a measure was devel-
oped based on an application of a measure developed by Brown
and Smith.56 For measuring levels of scariness of warning images,
participants were asked to select one image out of 21 images which
they perceived as the scariest image, and one image which they
perceived as the least scary image. To measure the level of fear of
smoking-related harms, participants were asked “how much do
each warning image make they feel scared of smoking-related
harm”. Response scales ranged from not at all (1) to extremely
(10). Participants would be asked to evaluate their feelings of fear
when seeing each smoking warning image. Many studies also
applied this type of question item to measure a feeling of fear of
smoking-related harms.57-61
To measure participants’ smoking behaviour, participants were
asked “Do you smoke cigarettes?”. Response scales are: (1) not at
all; (2) rarely smoke; (3) once a week; (4) more than once a week;
and (5) regularly smoke. However, in doing the analysis, partici-
pants’ smoking behaviour would be classified into 2 groups includ-
ing no involvement in smoking behaviours and involvement in
smoking behaviours. For measuring participants’ relationships
with friends and family members who are smokers, they were
asked whether their family members or any of their friends who
had smoked cigarettes.
Participants in this study were undergraduate students at King
Mongkut’s University of Technology Thonburi in Bangkok,
Thailand, who were enrolled in the academic year of 2016-2017,
and registered in social sciences courses. Most of them were in
their fourth year at university. An average age of participants was
22 years old. Most of them were from Bangkok city, the capital
city of Thailand. Considering participants’ fields of study, approx-
imately 40% were studying engineering, and 20% or 71 partici-
pants were studying science and technology. Participants studying
industrial education were accounted for 20%. Approximately 15%
or 53 participants were studying about information technology, and
another 5% was studying arts and media.
Data analysis
Data analysis was performed using the Statistical Package for
the Social Sciences (SPSS) v. 17. First, the internal consistency of
the scales, which were developed for measuring levels of fear of
smoking-related harms, were tested by calculating Cronbach’s
alpha. The results showed that the values of Cronbach’s alpha were
0.87. Therefore, the data gain form the surveys was reliable for
data analysis. Then, descriptive statistics (mean, standard devia-
tion, and percent) and inferential statistics (both paired samples t-
test and independent samples t-test) were performed to test the
research hypotheses. Data analysis included 5 steps as shown in
the Figure 7.
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Results
Characteristics of participants
Of the 353 participants, approximately 56% (n=198) were
female and approximately 44% (n=155) were male (Figure 1). The
lowest age of the participants was 19 years old, and the highest age
was 26 years old. Almost 69%, or 242 participants, reported them-
selves as non-smokers or having never smoked, and 58 partici-
pants, or 16.4%, reported having tried to smoke. The number of
participants who reported smoking at least once a week was 20, or
5.7%; 9 students, or 2.5%, reported smoking more than once a
week. Of the students, 24 (6.8%) reported regularly smoking. The
number of participants who had a family member who smoked was
117, accounting for 33.2%, while 235 students (66.8%) did not
have a family member who smoked. Finally, 241 participants, or
68.5%, had a friend who smoked, while 111 participants, or 31.5%,
had no friends who smoked (Table 1).
Levels of scariness of cigarette warning images per-
ceived by participants
In measuring levels of scariness of cigarette warning images,
21 cigarette warning images were shown to participants; then, each
participant was asked to select one image out of 21 images which
they perceived as the scariest image, and one image which they
perceived as the least scary image. After that, frequency was cal-
culated based on the number of times which each image was
selected. Therefore, each image would have a different frequency
value. In Table 2, the five smoking warning images which most
participates selected as the scariest images included image no. 13,
3, 5, 16, and 1, and the five images that most participants selected
as the least scary included no. 21, 11, 19, 9, and 12. 
Levels of fear of smoking-related harms influenced by
smoking warning images
Smoking warning images were divided into two categories,
including images perceived as the scariest images (no. 13, 3, 5, 16,
and 1) and images perceived as the least scary images (no. 21, 11,
                            Article
Table 1. Characteristics of the survey participants.
                                                                               n       Percentage
Gender                           Male                                                  155                44%
                                         Female                                              198                56%
Age (years old)             19                                                          5                 1.4%
                                         20                                                         22                6.2%
                                         21                                                         75               21.2%
                                         22                                                        192              54.4%
                                         23                                                         39                 11%
                                         24                                                         13                3.7%
                                         25                                                          4                 1.1%
                                         26                                                          3                 0.8 %
Smoking behaviour      Never smoke                                   242              68.6%
                                         Rarely smoke                                    58               16.4%
                                         Smoke once a week                          2                 5.7%
                                         Smoke more than once a week     9                2.5%
                                         Regularly smoke                               24                6.8%
Family member’s         No involvement in smoking         235              66.8% 
smoking behaviour      behaviour                                            
                                         Involvement in smoking                117              33.2%
                                         behaviour                                             
Friend’s smoking         No involvement in smoking          111              31.5%
behaviour                     behaviour                                                              
                                         Involvement in smoking                241              68.5%
                                         behaviour                                             
Table 2. Frequency and the rank of smoking warning images that are selected as the scariest image and the least scary image.
Image no.              Frequency                         Images perceived                       Frequency                              Images perceived 
                                                            as the scariest image (Ranking)                                          as the least scary image (Ranking)
1                                                21                                                            5                                                           4                                                                   8
2                                                 9                                                             9                                                           0                                                                   0
3                                                54                                                            2                                                           2                                                                   9
4                                                 4                                                            13                                                         15                                                                  6
5                                                42                                                            3                                                           1                                                                  10
6                                                 7                                                            11                                                          1                                                                  10
7                                                10                                                            8                                                           0                                                                   0
8                                                 1                                                            15                                                          2                                                                   9
9                                                15                                                            7                                                          22                                                                  4
10                                               5                                                            12                                                          1                                                                  10
11                                               0                                                             0                                                          61                                                                  2
12                                               3                                                            14                                                         17                                                                  5
13                                              60                                                            1                                                           2                                                                   9
14                                              16                                                            6                                                           0                                                                   0
15                                               8                                                             8                                                           0                                                                   0
16                                              27                                                            4                                                           2                                                                   9
17                                              16                                                            6                                                           1                                                                  10
18                                               8                                                            10                                                          0                                                                   0
19                                               5                                                            12                                                         54                                                                  3
20                                               8                                                            10                                                          7                                                                   7










19, 9, and 12). Then, the total scores of fear of smoking-related
harms generated from each category were calculated. The differ-
ence in mean scores of fear of smoking-related harms generated
from the scariest images and the least scary images was analysed
by performing a paired-samples t-test (Table 2). The result
revealed that the scariest images generated significantly higher
levels of fear of smoking-related harms (M=35.65, SD=10.25)
than the least scary images (M=22.15, SD=11.15), t(331)=24.13,
p=0.000 (Table 3). 
Difference in levels of fear of smoking-related harms
influenced by different genders, smoking behaviours,
and friends and family members’ smoking behaviours
To examine the difference in levels of fear of smoking-related
harms influenced by different genders, smoking behaviours, and
friends and family members’ smoking behaviours, independent t-
test was performed. Considering gender difference, the results
revealed that, when seeing images perceived as the scariest warn-
ing images, female participants reported a significantly higher
level of fear of smoking-related harms (M=37.47, SD=9.05) than
male participants (M=34.24, SD=10.91), with a statistically signif-
icant level at 0.05. However, when seeing images that were per-
ceived as the least scary, no significant difference was shown in the
levels of fear reported by male and female participants (Table 4).
When considering smoking behaviour of participants, the
results revealed that, when seeing images perceived as the scariest
warning images, participants who had never smoke reported a
higher level of fear of smoking-related harms (M=37.04, SD=9.19)
than participants who had smoked (M=32.75, SD=11.69), at a sta-
tistically significant level of 0.05. In consideration of images that
were perceived as the least scary warning images, no significant
difference was found in levels of fear reported by non-smoking
participants and smoking participants. Comparing levels of fear
reported by participants with family members who were smokers
or non-smokers, the results revealed that, when seeing images per-
ceived as the scariest warning images, participants having family
members who smoked and participants with no family members
who smoked did not report a significantly different level of fear of
smoking-related harms. Similarly, in consideration of images that
were perceived as the least scary warning images, no significant
difference in levels of fear was reported by participants with family
members who were smokers or non-smokers.
Considering the smoking behaviour of participants’ friends,
the results revealed that, when seeing images perceived as the
scariest warning images, both participants who had a smoker or
non-smoker as a friend did not report a significantly different level
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Table 3. Levels of fear of smoking-related harms generated from the scariest warning images and the least scary warning images.
Levels of fear of smoking-related harms                            n                         M                             SD                              df                            t                                     p
Images perceived as the scariest images                         332                     35.65                        10.25                          331                       24.13                               .000
Images perceived as the least scary images                    332                   22.15                        11.40                                                                                                   
Table 4. Average scores of the level of fear of smoking-related harms reported by participants with different social and behavioural char-
acteristics.
Variables                                                                                          n                      M                     SD                     df                 t                   p
Seeing images perceived as the scariest images
Gender                                                                                                                             
           Male                                                                                                                   187                        34.24                       10.91                         330                 -2.88                 0.004
           Female                                                                                                              145                        37.47                        9.05                                                                               
Levels of involvement in smoking behaviour                                                          
           No involvement in smoking behaviour                                                      224                        37.04                        9.19                          330                  3.34                  0.001
           Involvement in smoking behaviour                                                             108                        32.75                       11.69                                                                              
Family member’s smoking behaviour                                                                     
           Smoking                                                                                                           111                        35.69                       11.24                         329                  0.94                  0.920
           Not smoking                                                                                                     220                        35.58                        9.74                                                                               
Friend’s smoking behaviour                                                                                   
           Smoking                                                                                                           230                        34.92                       10.66                         329                 -1.87                 0.060
           Not smoking                                                                                                     101                        37.20                        9.10                                                                               
Seeing images perceived as the least scary images
Gender                                                                                                                             
           Male                                                                                                                   187                        21.51                       11.69                         330                 -1.15                 0.240
           Female                                                                                                              145                        22.97                       11.01                                                                              
Levels of involvement in smoking behaviour                       
           No involvement in smoking behaviour                                                    224                        22.48                       11.32                         330                  0.74                  0.450
           Involvement in smoking behaviour                                                         108                        21.48                       11.60                                                                              
Family member’s smoking behaviour                                                                     
           Smoking                                                                                                          111                        22.85                       12.24                         329                  0.86                  0.380
           Not smoking                                                                                                 220                        21.70                       10.90                                                                              
Friend’s smoking behaviour                                                                                   
           Smoking                                                                                                            230                        22.07                       11.46                         329                  - .04                  0.960
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of fear of smoking-related harms. Similarly, when seeing images
perceived as the least scary, participants who had a smoker or non-
smoker as a friend did not report a significantly different level of
fear.
Discussion and Conclusion
Smoking warning images reported by participants as causing a
high level of fear were mostly related to images exhibiting smok-
ers’ suffering in several types of cancers, such as larynx cancer and
lung cancer, and images presenting diseased body parts. This find-
ing was consistent with previous studies that found that images of
smokers’ suffering from cancers were powerful to construct peo-
ple’s perceived risks associated with smoking and perceived smok-
ing-related harm.50,62 For example, an image of a smoker’s suffer-
ing from larynx cancer potentially deterred smokers’ desire to
smoke and encouraged them to quit smoking. It deterred new
potential smokers from initiating smoking behaviour.28,36,37
Cancers are a type of disease which most people are scared of due
to difficulty in providing a medical cure, and the number of deaths
caused by cancers was ranked as the first in Thailand. The propor-
tion of deaths caused by cancers per population was 113.7
deaths/100,000 person.63 This could be the root cause of fear of
smoking-related harms caused by warning images exhibiting dis-
eased body parts.62
Conversely, this study found that images that contributed low
levels of fear of smoking-related harms were images that did not
exhibit severity of diseases. Those images included images
exhibiting that smoking causes sexual dysfunction, halitosis, and
premature aging. Images that did not exhibit the concrete effects of
adverse consequences caused by smoking also did not enhance
people’s perceived risks of smoking-related harms. Those images
included images illustrating that smoking hurts beloved person or
that smoking potentially kills smokers. These types of images did
not reflect concretely or physically adverse consequences of smok-
ing. When considering the level of fear of smoking-related harms
reported by participants who smoked and did not smoke, the
results revealed that, when seeing images perceived as the scariest
warning images, participants who did not smoke exhibited a signif-
icantly higher level of fear than participants who smoked. For the
images that were perceived as the least scary images, participants
who did not smoke and did smoke did not show significantly dif-
ferent levels of fear. This implied that smoking warning images
had an effect on the level of fear of smoking-related harms,27,30,64
particularly in groups of people who did not smoke.52,53 In other
words, people who did not smoke had more awareness of the dan-
gers caused by cigarettes and smoking behaviours than people who
did smoke. When they saw smoking warning images that con-
tained scary images, non-smokers perceived more risks and con-
structed more feelings of fear than smokers did. For less scary
images, non-smokers and smokers did not show a significantly dif-
ferent level of fear. This implied that only warning labels that con-
tained scarier images promoted people’s perceived risks associated
with cigarette and smoking behaviours.
Regarding gender, female participants constructed more feel-
ings of fear than male participants did when seeing images that
were perceived as the scariest images. There was no significant
difference in the levels of fear constructed by males and females
when both groups saw images that were perceived as the least
scary images. This finding was consistent with a previous study by
Hammond et al.30 that found that the use of smoking warning
images would be more effective for enhancing risk perception
among females rather than males, but the level of scariness of the
images on cigarette packs must be sufficiently high. Similarly, the
study by Smith et al.65 also demonstrated that females constructed
a significantly higher level of fear of the dangers associated with
smoking than males did. In addition, females had less participation
in risky behaviours than males.65 For this study, though female par-
ticipants reported a statistically significant higher fear than male
participants reported, the scores reported by both groups was not
greatly different. Therefore, using gruesome and scary warning
images for preventing new smokers who are males and females
can be recommended. However, it will be more successful, if
future research can reveal types of warning images which are pow-
erful to create males’ feeling of fear in smoking related harms in
particular.
In a similar pattern, participants who did not engage in smok-
ing behaviours reported a significantly higher level of fear of
smoking-related harms than participants who engaged in smoking
behaviour when seeing warning images that were perceived as the
scariest images. No significant difference was found in the levels
of fear constructed by non-smoking participants and smoking par-
ticipants when both groups saw images that were perceived as the
least scary images. A previous study also reported similar findings,
which indicated that non-smoking participants tended to construct
a significantly higher level of perceived risks and dangers associ-
ated with smoking than smoking participants.32 Therefore, using
gruesome and creepy images on cigarette packs potentially
deterred vulnerable groups from trying to smoke, leading to mini-
mization of the number of new smokers. Moreover, using these
images also helped encourage current smokers to decide to quit
smoking behaviours. To create smoking prevention campaigns,
educating teenagers with severe health impacts caused by smoking
and exhibiting gruesome and scary warning images such as images
showing smokers’ suffering in several types of cancers and images
presenting diseased body parts can lead to the success of cam-
paigns. However, it should be noted that late teenagers who have
already participated in smoking behaviours may construct less
feeling of fear in smoking related harms. Future studies which can
reveal types of warning images that promote feeling of fear in
smoking related harms among smoking teenagers are recommend-
ed. In consideration of social influence, the results revealed that it
did not matter whether participants had a smoking family member
or not; no statistically significant difference in levels of fear was
found between these two groups when seeing the scariest or the
least scary images. With regard to the influence of smoking
behaviours of friends, the results showed that whether participants
had a smoking friend or non-smoking friend, they reported the
same levels of fear of smoking-related harms when seeing both the
scariest images and the least scary images. These results implied
that the smoking behaviour of family members and friends did not
influence people’s perception of the dangers associated with
cigarette smoking when they saw warning images containing vary-
ing level of scariness. The participants’ perception was solely
based on individual cognitive judgment. In addition, participants
who were late teenagers are known to involve in risky behaviours
and generally underestimate the risk associated with smoking. It
can be highlighted that smoking warning images played an impor-
tant role in shaping people’s risk perception, and social influence
did not interfere with these images. Only gender and smoking
behaviours of populations should be taken into consideration when
a decision to use smoking warning images for promoting smoking
cessation or reducing new smoker rate, is made. 
In sum, this study provided an understanding of people’s per-
ceived health risks and dangers associated with smoking behaviour
when seeing warning images on cigarette packs, showing how this
perception was merely based on individuals’ cognitive judgment.









No interference of social influence was found in people’s construc-
tions of risk perception. In addition, warning images exhibiting
scariness and seriousness of disease caused by smoking, such as
cancer-diseased body parts, potentially contributed to people’s
highly perceived risks and dangers associated with smoking. To
enhance university students’ level of perceived risks associated
with smoking, the use of images exhibiting smokers suffering from
several types of cancers or diseased body parts will be powerful.
Finally, this study concluded that the use of smoking warning
images on cigarette packs is still necessary and should be continu-
ously developed. The result of this study could be applied to pro-
mote smoking cessation or to reduce new smoker rate, particularly
among late-teenagers.
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